Ophthalmology Lecture 1: Ophthalmology Fundamentals by Oteng-Gyimah, Louis
University of Massachusetts Medical School 
eScholarship@UMMS 
PEER Liberia Project UMass Medical School Collaborations in Liberia 
2020-06-04 
Ophthalmology Lecture 1: Ophthalmology Fundamentals 
Louis Oteng-Gyimah 
Sunyani SDA Hospital 
Let us know how access to this document benefits you. 
Follow this and additional works at: https://escholarship.umassmed.edu/liberia_peer 
 Part of the Clinical Epidemiology Commons, Eye Diseases Commons, Family Medicine Commons, 
Medical Education Commons, Ophthalmology Commons, and the Sense Organs Commons 
Repository Citation 
Oteng-Gyimah L. (2020). Ophthalmology Lecture 1: Ophthalmology Fundamentals. PEER Liberia Project. 
https://doi.org/10.13028/ktx3-dj07. Retrieved from https://escholarship.umassmed.edu/liberia_peer/40 
This material is brought to you by eScholarship@UMMS. It has been accepted for inclusion in PEER Liberia Project 
by an authorized administrator of eScholarship@UMMS. For more information, please contact 
Lisa.Palmer@umassmed.edu. 
ELWA Family Medicine Residency Program
LOUIS OTENG-GYIMAH, MBChB, MGCS
OPHTHALMOLOGIST @ SUNYANI SDA HOSPITAL
BONO REGION, GHANA
OPHTHALMOLOGY FUNDAMENTALS (including 
Refractive Error and Presbyopia)
OUTLINE
Introduction
Review the clinically relevant anatomy of the eye
Epidemiology of Blindness and visual 
impairment
Refractive errors and presbyopia
The Eye Care Team
 Ophthalmologist: a physician specializing in medical and surgical care of the eye.
 Optometrist are healthcare professionals who provide primary vision care ranging from 
sight testing and correction to the diagnosis, treatment, and management of vision 
changes. An optometrist is not a medical doctor. They prescribe glasses and other optical 
devices
 Optician: are technicians who are trained to design, verify, and fit eyeglass lenses and 
frames, contact lenses, and other devices to correct eyesight. 
 They use prescriptions supplied by ophthalmologists or optometrists, but they do not test 
vision or write prescriptions for visual correction. Opticians are not permitted to 
diagnose or treat eye diseases.
 Ophthalmic nurses
 Other Non clinical staff
Ophthalmologists 
The ophthalmologist is qualified as a physician to diagnose 
all eye diseases and to prescribe or perform medical and 
surgical treatment of the eye.
An ophthalmologist may practice as a comprehensive, or 
general ophthalmologist, a doctor who treats a wide range 
of eye problems and conditions.
 Subspecialist ophthalmologists specialize in certain areas of 
eye care, such as children’s eye problems.
Subspecialties in ophthalmology
 Cornea and external disease
 Cataract and refractive surgery
 Glaucoma
 Neuro-ophthalmology
 Oculoplastic
 Uveitis and Immunology
 Pediatric ophthalmology
 Medical retina
 Vitreoretinal
ROLE OF FAMILY PHYSICIAN IN EYE CARE
 Eye-related complaints make up 2-3% of primary care office visits.
 Knowledge of how to respond when these patients present is 
fundamental for the family physician, as is recognizing when to refer to 
an ophthalmologist for further care. 
 Family physicians should be able to recognize eye conditions that can 
lead to visual loss, therefore requiring urgent referral to the 
ophthalmologist
 Conditions like blinding and visually impairing conditions  like cataract 
refractive error and strabismus can be diagnosed by the Family physician 
and referred to an eye clinic
 Basic equipment such as a Snellen chart, a tonometer, a penlight, an ophthalmoscope, 
dilating drops and fluorescein stain are available to the primary care physician to aid in 
achieving the correct the diagnosis. 
 A thorough history and physical is core in making a diagnosis and determining the urgency 
of the eye condition.
 Comprehension of basic eye anatomy is pivotal for the primary care physician in order to 
perform a detailed and complete physical exam. 
 The primary care physician should inspect the eyelid and sclera for inflammation, 
abrasions, hemorrhage, erythema or lesions. 
 The upper eyelid should be evaluated and everted if corneal abrasion or retained foreign 
body is suspected.
The visual system
 A coordinated pair of eyes
 The appropriate protective mechanisms
 The necessary neural apparatus to interpret visual information
 Constant dimension of eye:  
 from its mechanical properties and the intraocular pressure
 Clear optical pathway
 Transparent ocular media with ability to focus (refract) light on retina
 Intact retina (photochemistry)
 Visual pathway
 Coordinated movements of two eyes
 Integration of visual information from both eyes to produce binocular single vision































Global impact of blindness and visual impairment
 World Health Organization (WHO) definition:
 Distance vision impairment:
 Mild – presenting visual acuity worse than 6/12
 Moderate – presenting visual acuity worse than 6/18
 Severe – presenting visual acuity worse than 6/60
 Near vision impairment: Presenting near visual acuity worse than N6
 Blindness – presenting visual acuity worse than 3/60 or corresponding visual field loss to less 
than 10 degrees in the better eye
 Globally, at least 2.2 billion people have a vision impairment or blindness, of whom at least 1 
billion have a vision impairment that could have been prevented or has yet to be addressed.
 Globally, the leading causes of vision impairment are uncorrected refractive errors and cataracts.
 The majority of people with vision impairment are over the age of 50 years.
Main causes of blindness
Developing countries
Cataract
Glaucoma
Trachoma
 Vitamin A deficiency
Onchocerciasis
Developed countries
Age-related macular 
degeneration
Glaucoma
Cataract
Diabetic retinopathy
Refractive error

REFRACTIVE ERRORS (AMETROPIA) AND 
PRESBYOPIA
Emmetropia and Ametropia
 Emmetropia (optically normal eye) can be defined as a state of refraction, where 
in the parallel rays of light coming from infinity are focused at the sensitive layer of 
retina with the accommodation being at rest
 Ametropia (a condition of refractive error), is defined as a state of refraction, 
when the parallel rays of light coming from infinity (with accommodation at rest), 
are focused either in front or behind the sensitive layer of retina, in one or both the 
meridians. 
 The ametropia includes:
 Myopia,
 Hypermetropia
 Astigmatism.
REFRACTIVE ERRORS AND VISION LOSS
 The World Health Organization estimates that 333 million people 
are blind or visually impaired.
Nearly half of these, 154 million are suffering from uncorrected 
refractive error
 Individuals so affected are handicapped in a variety of ways from 
being deprived of educational opportunities to being limited in 
the workplace and even being burdens to their families. 
 The economic impact both personally and in terms of society at 
large is huge.
PRINCIPLES  OF  OPTICAL  CORRECTION   OF  
AMETROPIA
 Refractive  error   is  expressed  in  terms   of  the  characteristics  
of  the  lens   required  to   correct  the  optics   of  the  eye   such  
that   the   image   of  an  object   at    optical   infinity   will   be   in   
focus  on  the  retina   with  the   accommodation  of  the  eye  in  a  
relaxed   state.
 EMMETROPIA :The state  in  which  the convex  surfaces  of  the 
optical  elements  of  the  eye (cornea  and  crystalline  lens)  focus  
the image   of  an  object  at  optical  infinity   on  the   retina. No   
optical  correction   is   needed. 
OPTICAL   CORRECTION
 MYOPIA  : Images  of  distant  objects (objects  at  optical  infinity) are  focused  in  
front  of  the   retina   by  the  convex   surfaces   of  the  optical    system   of  the  
eye.
 A  correcting  lens   with  minus   power  is  required  to  diverge   incoming   light  
and  “push”  the  image the  focus  back  to  the retina
 HYPERMETROPIA :   Distant   objects  form  a  focus  behind  the  retina,  and  a   
correcting   lens   with  plus  power   is  required   to  converge  incoming  light  
and  “pull”  the  focus  up  to  the  retina.
 ASTIGMATISM :   The  amount   of  correction  required  varies  with  different  
meridians, and  requires   a  lens  with   different  powers   in    different   
meridians.
HISTORY  AND  SYMPTONS  OF AMETROPIA
 MYOPIA:
(1)The  age  of  onset  of   simple  benign  myopia  is  usually  during  the  peak  growth  
years,  ages  7  to  20 years. However,  onset  may  be  at any age.
(2)Subjective  complaints  almost  include  problem  seeing  distant  objects . Complaints  
are often  associated  with  specific  tasks  such  as  difficulty   seeing  the  chalkboard  at 
school ,the  screen  in   a  movie  theater,   or  a  TV  screen  at  home,  or  seeing the  ball  
whilst   playing   lawn tennis .
(3)The  onset  of  myopia  is usually  slow ,  which  may   leave  the  patient  unaware  of  that  
his or  her  vision  is  worse  than   that  of   other  people.
(4)A  sign  of  myopia often  observed  by  teachers , parents , or  friends  of  the  patient  is  
“squinting” of  the  eyelids  when  attempting  to  view  distant  objects . These  
observations  often  lead   to  referral  for  an  eye  examination   whether   or  not  patient  
has  observed  reduction  in  distant  vision. 
HISTORY  AND  SYMPTONS  OF  AMETROPIA  
(MYOPIA)
 (5)Occasionally,  the  repeated  effort  of  trying  to  narrow  the  palpebral
aperture (squint) will lead  to  headache .
 (6) The  onset  of  myopia   at     an   early  age  ( birth  through   age  6 )   or  the  
continuation  of  increase   in  myopia   after  age  25  may  indicate   the   presence   
of  a  degenerative  or  pathological  myopia.
HISTORY  AND  SYMPTONS  OF  AMETROPIA 
(HYPERMETROPIA)
(1)Hypermetropia of  less  than  +2.00D  is  commonly   found  in  young   children  and   
tends  to   decrease  in  amount  during  the  growth   years.
(2)Hypermetropia    above  +5.00D  will  probably  not  decrease  through  the  growth  
years  and  may   show  some  increase   with   age .
(3)Simple  hypermetropia   can  be  overcome  using   accommodation  so  a  large   
percentage   of  hypermetropic patients  will  not  complain  of  blurred   vision .
(4)Hypermetropic patients  experience  headache   associated  with  near   work The   
headache  may   be   driven  by  excessive  use  of  accommodation. 
HISTORY  AND  SYMPTONS  OF  AMETROPIA 
(HYPERMETROPIA)
(5)Subtle  symptoms  may  include   lack   of  interest  in  reading  or   near  work . In  
young  patients ,  this  may  lead  to  poor  performance  in  school  and    weak  study  
habits.
(6)Without  symptoms  of  blurred   vision ,  the  acceptance   of  a  correction  for  
hypermetropia   is  often   poor.
(7)Since  hypermetropic patients  often  uses   accommodation  to  correct  the   
refractive  error ,  symptoms  increase  in  frequency   and  severity  as   presbyopia   
approaches.
(8)Children   hypermetropia  may   present   with   strabismus (esotropia) .
HISTORY  AND  SYMPTOMS  OF  AMETROPIA  
(ASTIGMATISM)
 Since  astigmatism  is  associated   with  either  myopia  or   hypermetropia,  the  
symptom  associated  with   this  refractive   error   often   add   to  the  symptoms  
associated   with  the  other   refractive   error .
 Blurred   vision  and   headache  are  associated  with   astigmatism. Headaches  in  
astigmatism   may   be  due  to   efforts  on  the  part  of  the  accommodative   
system  to  achieve   an  accurate    focus.
 Since  uncorrected  astigmatism  tends  to  blurr an  image  in only one  meridian, 
patients  can  often   perform  quite  well  with   significant  amounts  of  
uncorrected  astigmatism
HISTORY  AND  SYMPTOMS  OF  PRESBYOPIA
 Loss   of   accommodation   leads  to  presbyopia .  The  loss  of  accommodation  
results  in  a  variety  of   symptoms   depending   on  whether  there  is  any  other   
uncorrected  refractive  error     present  at  the  same  time .
 The  onset of  symptoms   occurs  around  the  age  40.
 Inability  to   see  near  objects   clearly  is   the  most   common   symptom of  
presbyopia.  Patients   complain   they  must   hold  reading  material  too   far  
away  to   see  clearly.
 Less   obvious  symptoms  include  the   need  for  high   levels   of   illumination   
in  order  to   be   able  to   read .
MANAGEMENT  OF  AMETROPIA
(1) SPECTACLES
(2)CONTACT  LENSES
(3)REFRACTIVE  SURGERY
HISTORY  AND  SYMPTOMS  OF   PRESBYOPIA
 If  there  is  any  uncorrected   hypermetropia , will   bring  on  
symptoms   of  presbyopia  several  years   earlier .
 A  patient   who   has  uncorrected  myopia    in  one  eye   only    
may   never  complain  of  symptoms   of   presbyopia  , since    one   
eye  is   used   to   see  clearly  at   distance   whilst   the  myopic   
eye   is  used   to  clearly at   near.
 CORRECTED WITH READING GLASSES, 
BIFOCAL/TRIFOCAL/PROGRESSIVE LENSES, CONTACT 
LENSES OR REFRACTIVE SURGERY
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